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            Intrinsic resonance strengths, protons in RHIC
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RMS Orbit Error = 28.35mm
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<Sy> at 8 o’clock vs Gγ
arc_quad&sext(σx,y)=1mm, arc_dip(σψ)=1mrad,εx,y=20πmm.mrad

<Sy> 180 part. surface
<Sy> 180 part. volume 

CO νx=28.1930  νy=29.1850
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(b)   F-Quads Misaligned Only

θ1 = -d1/F θ3 = -d3/F θ5 = -d5/F
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(c)   D-Quads Misaligned Only

∆y’2 ∆y’4

θ3(a) = - ∆y’2 / 2

θ3(b) = - ∆y’4 / 2



Closed Solution with Arc Orbit Correctors
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Total deflection:
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where µ is the phase advance per complete FODO cell.

Expected Corrector Strength
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The typical “residual” angle for a corrector:
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Expected Residual Closed Orbit

Typical displacement at defocusing quadrupoles:

y̌rms = LΘ(a)
rms = LΘ(b)

rms =
sin(µ/2)

1 + sin(µ/2)
drms

≈ 0.41 drms (90◦ FODO)

Residual closed orbit after “perfect” correction at the BPM’s:
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rms + y̌2

rms

2
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2
= 0.29 drms.

Thus, magnet alignment errors of rms 0.7 mm which are corrected
by the arc dipole correctors ⇐⇒ effective rms orbit of 0.2 mm.

Note:
Closed orbit generated by misaligned quadrupoles alone, with no

correction:
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rms + y̌2

rms

2

=
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≈ 30 drms (for RHIC)



Effective Local Spin Precession

Misaligned quadrupoles alone:

Gγ(θ̂ + θ̌) = Gγ(ŷ/F − y̌/F )

and hence Gγθrms =⇒
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Corrected, misaligned FODO cell:

Gγ(θ̂ + θ̌) = Gγ (Θres
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and so Gγθrms =⇒:
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√
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= (0.29)
√

2
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Again, magnet alignment errors of rms 0.7 mm corrected by dipole
correctors ⇐⇒ effective rms orbit of 0.2 mm.

Note on Dipole Roll:

yrms =
〈β〉

2
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(
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to play role in the dynamics.
For RHIC, ⇐⇒ ψrms ≈ 1.7 mrad or larger.
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